
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix P – Technical Information to Support the Essential Fish Habitat (EFH) 
Consultation Assessment 
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Figure 3 – Results of the 2019 Aerial Survey of Barnegat Bay. 
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 Project Area Pelagic Habitat 

3.2.1 Wind Farm Area and Offshore Export Cable Corridor 

Phytoplankton are microscopic, single-celled organisms that use sunlight and chlorophyll to photosynthesize, 

serving as the base for the marine food chain. Phytoplankton distribution is patchy and dependent on water 

temperature, light, and nutrient concentration. It is denser in nearshore areas where there is input of nutrients 

such as dissolved nitrogen, phosphorus, and silica from land sources. In general, in continental shelf and slope 

waters, the concentration of chlorophyll a (the means of measuring phytoplankton concentration) decreases 

with distance from shore and with increasing water depth. Phytoplankton within the coastal waters are typically 

dominated by chromophytic algae with diatoms being the major phytoplankton taxa present (NJDEP 2010).  

Zooplankton form an essential link connecting fishes, birds, marine mammals, other large marine species, and 

the primary producers (phytoplankton and marine bacteria) of the marine food web. They are aquatic animals 

ranging from the smallest protozoans to jellyfish. Zooplankton species are capable of moving sizable distances, 

performing vertical migrations in the water column. However, horizontal distribution is mostly governed by 

ocean currents and physical, chemical, and biological conditions. The major zooplankton groups include 

chaetognaths, copepods, gelatinous zooplankton, ichthyoplankton, amphipods, cladocerans, euphausiids, 

heteropods mostly of the copepods Pseudocalanus sp. and Centropages typicus, and pteropod Limacina 

retroversa. Seasonal water changes off the coast of New Jersey regulate zooplankton productivity, species 

composition, and spatial distribution. In general, zooplankton display a strong seasonal pattern with a spring 

enhancement of biomass within the upper 656 ft (200 m) of the water column. Typically, maximum abundance 

occurs during spring between April and May on the outer shelf (dominated by Pseudocalanus sp. and Calanus 

finmarchicus) as well as late summer between August and September on the inner shelf (dominated by C. 

typicus and Ternora longicornis). The lowest abundance begins in November and reaches a minimum in 

February (NJDEP 2010). 

3.2.2 Estuarine Portion of the Export Cable Corridors  

Extensive studies have been conducted on plankton in the Barnegat Bay-Little Egg Harbor Estuary to assess 

zooplankton and phytoplankton populations. Surveys were conducted to collect data on the zooplankton, 

including ichthyoplankton, gelatinous macrozooplankton, and copepods, decapods, and bivalves. The 

zooplankton community in Barnegat Bay is characterized by strong spatial and seasonal trends in abundance 

and diversity. Northern and southern regions of the bay show the most apparent spatial variability in their 

community assemblage and water quality characteristics. The northern bay was characterized by higher 

nitrogen and chlorophyll a, higher abundances of copepods, ctenophores, and barnacle larvae, and the lowest 

species diversity of zooplankton and ichthyoplankton in the bay. Alkalinity and phosphorus were higher in the 

southern bay, as was species diversity of both zooplankton and ichthyoplankton (Nickels and Howson 2016). 

Water quality conditions driven by urbanization and lack of flushing in northern Barnegat Bay appear to be 

steering these trends. Similar extensive studies on zooplankton and phytoplankton assemblages and 

populations in Great Egg Harbor Bay are not readily available. However, because of its proximity, it is assumed 

the data collected from the Barnegat Bay-Little Egg Harbor Estuary provides representative information on 

zooplankton and phytoplankton communities, where spatial and seasonal variability are anticipated to be 

similar. 

Weather patterns appear to be directly and indirectly affecting zooplankton abundance in Barnegat Bay. 

Density-independent factors such as temperature strongly contribute to variability in biological systems seen on 

an interannual basis (Nickels and Howson 2016). 
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 EFH Designations 

The species with EFH designations within the Project Area and their associated life stages are provided in 

Table 2 below. Table 3 provides the EFH designations for shark species within the Project Area.  

Table 2 - EFH-designated species within the Project Area. 

Common 
Name 

Scientific Name 
EFH Habitat within Project Area 

Habitat Association 
Egg Larvae Juvenile Adult 

New England Finfish Species 

Atlantic cod Gadus morhua X X   X 
Eggs/Larvae: Pelagic 

Juvenile/Adults: 
Demersal/Structure Oriented 

Atlantic 
herring 

Clupea harengus    X X X Pelagic 

monkfish Lophius americanus X X X X 
Eggs/Larvae: Pelagic 

Juvenile/Adult: Demersal 

ocean pout 
Macrozoarces 
amercanus 

X  X X Demersal 

pollock 
Pollachius 
pollachius 

 X   Pelagic 

red hake Urophycis chuss X X X X 
Eggs/Larvae: Pelagic 

Juveniles and Adults: Demersal 

silver hake Merluccius bilnearis X X X X Demersal/Pelagic 

white hake Urophycis tenuis    X Demersal 

windowpane 
flounder 

Scophthalmus 
aquosus 

X X X X 
Eggs: Pelagic 

Larvae/Juveniles/Adult: Demersal 

winter 
flounder 

Pseudopleuronectes 
americanus 

X X X X Demersal 

witch flounder 
Glyptocephalus 
cynoglossus 

X X   X  
Eggs/Larvae: Pelagic 

Juveniles/Adults: Demersal 

yellowtail 
flounder 

Limanda ferruginea X X X X 
Eggs/Larvae: Pelagic 

Juveniles/Adults: Demersal 

Mid-Atlantic Finfish Species 

Atlantic 
butterfish 

Peprilus triacanthus X X X X Pelagic 

Atlantic 
mackerel 

Scomber scombrus X X X X Pelagic 

black sea 
bass 

Centropristis striata   X X X 
Larvae: Pelagic/Structure Oriented 

Juveniles/Adults: 
Demersal/Structure Oriented 

bluefish Pomatomus saltatrix X X X X Pelagic 

scup 
Stenotomus 
chrysops 

    X X Demersal 

summer 
flounder* 

Paralichthys 
dentatus 

X X X X Demersal 

Invertebrate Species 

Atlantic sea 
scallop 

Placopecten 
magellanicus 

X X X X 

Eggs/Juvenile/Adults: 
Demersal/Somewhat Structure 

Oriented 
Larvae: Demersal/Pelagic 

longfin 
inshore squid 

Loligo pealeii X X X X 
Eggs: Demersal/Somewhat 

Structure Oriented 
 Larvae/Juvenile/Adult: Pelagic 
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Common 
Name 

Scientific Name 
EFH Habitat within Project Area 

Habitat Association 
Egg Larvae Juvenile Adult 

northern 
shortfin squid 

Illex illecebrosus   X  Pelagic 

ocean 
quahog 

Artica islandica    X X Demersal 

surf clam Spisula solidissima     X X Demersal 

Highly Migratory Species 

bluefin tuna Thunnus thynnus     X X Pelagic 

yellowfin tuna Thunnus albacares   X  Pelagic 

skipjack tuna 
Katsuwonus 
pelamis 

    X X Pelagic 

swordfish Xiphias gladius     X   Pelagic 

Coastal Migratory Pelagic Species 

cobia  
Rachycentron 
canadum 

X X X X Pelagic 

king mackerel 
Scomberomorus 
cavalla 

X X X X Pelagic 

Spanish 
mackerel 

Scomberomorus 
maculatus 

X X X X Pelagic 

Skate Species 

clearnose 
skate 

Raja eglanteria     X X  Demersal 

little skate Leucoraja erinacea     X X  Demersal 

winter skate Leucoraja ocellata     X  X Demersal 

*Habitat areas of particular concern (HAPC) are identified for this species within SAV areas of the Project Area. Refer to Section 
3.4.2.6 below for more information  

 

Table 3 - EFH for shark species within the Project Area. 

Common 
name 

Scientific name 
EFH Habitat within Project Area 

Habitat Association 
Neonate Juvenile Adult 

Atlantic angel 
shark 

Squatina dumeril X X X Demersal 

Atlantic 
sharpnose 
shark 

Rhizopriondon 
terraenovae 

    X Pelagic 

basking shark Cetorhinus maximus  X X X Pelagic 

blue shark Prionace glauca X X X Pelagic 

common 
thresher 
shark 

Alopias vulpinus X X X Pelagic 

dusky shark 
Carcharhinus 
obscurus 

X X X Pelagic 

sand tiger 
shark 

Carcharias taurus X  X  Pelagic 

sandbar 
shark 

Carcharhinus 
plumbeus 

X X X Demersal 
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Common 
name 

Scientific name 
EFH Habitat within Project Area 

Habitat Association 
Neonate Juvenile Adult 

shortfin mako 
shark 

Isurus oxyrinchus X  X X Pelagic 

smoothhound 
shark 
complex 
(Atlantic 
stock) 

Mustelus canis X X X Demersal 

spiny dogfish Squalus acanthias   X X Pelagic/Epibenthic 

tiger shark Galeocerdo cuvieri   X  X Pelagic 

white shark 
Carcharodon 
carcharias 

 X X X Pelagic 

 Life History Characteristics of EFH-Designated Species 

The life history habitat requirements of the 40 designated EFH species within the Project Area are summarized 

below. 

3.4.1 New England Finfish Species 

3.4.1.1 Atlantic cod (Gadus morhua) 

General: Atlantic cod is a benthopelagic, commercially important groundfish ranging from the coasts of 

Greenland to north of Cape Hatteras, North Carolina, in North America. The Project Area is designated EFH for 

the egg, larvae, and adult life-stages (Table 2).  

Eggs: Atlantic cod eggs are pelagic, buoyant, spherical, and transparent with a diameter that ranges from 1.2-

1.7 mm (Lough 2004). Hatching occurs after 8 to 60 days in varying temperatures, with temperature exerting 

the most influence on egg and hatchling size (Lough 2004). EFH for Atlantic cod includes pelagic habitats in 

the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic region, as well as the high salinity zones of bays 

and estuaries (NEFMC 2017).  

Larvae: Larvae hatch at sizes between 3.3 and 5.7 mm and occur from near-surface to depths of 75 m, with 

movement to deeper waters with growth (Lough 2004). Yolk sac larvae are vulnerable to zooplankton predators 

and planktivorous fish species, such as Atlantic herring and Atlantic mackerel (Lough 2004). EFH for Atlantic 

cod larvae includes pelagic habitats in the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic region, as 

well as the high salinity zones of bays and estuaries (NEFMC 2017).  

Adult: Adult Atlantic cod are found at depths of 40-150 meters (m) with water temperatures <10°C, and 

salinities between 29-34 parts per thousand (ppt) (Lough 2004). Atlantic cod sightings have been rarely 

reported in New Jersey and their presence has not been documented within inland bays (Stone et al. 1994). 

Atlantic cod in the Great South Channel area migrate during autumn to overwinter in southern New England 

and the Mid-Atlantic coast, returning in the spring (Lough 2004). Atlantic cod spawn near the ocean floor from 

winter to early spring. Larger females can produce 3 to 9 million transparent, buoyant, pelagic eggs when they 

spawn (Lough 2004). Smaller Atlantic cod feed primarily on crustaceans, while larger cod feed primarily on fish, 

which include silver hake, shad (Alosa sp.), mackerel (Scombridae sp.), Atlantic silverside (Menidia menidia), 

and herring (Clupea sp.). Adult cod predators include large sharks and spiny dogfish (Lough 2004). 



 
 

Page 23/110 

 

Adult Atlantic cod essential habitat includes structurally complex hard bottom composed of gravel, cobble, and 

boulder substrates with and without emergent epifauna and macroalgae (NEFMC 2017). Adult Atlantic cod are 

unlikely to occur in the Project Area since this life-stage prefers cobble habitats and not the sand substrate that 

dominates the Project Area. Atlantic cod are also uncommon along the southern New Jersey coast because it 

is near the southern end of their range in the western North Atlantic (Lough 2004).  

3.4.1.2 Atlantic Herring (Clupea harengus) 

General: Atlantic herring is a schooling, pelagic, commercially important coastal species that ranges from 

northern Labrador to North Carolina in the western Atlantic and, depending on feeding, spawning, and 

wintering, migrates extensively north-south (Collette and Klein-MacPhee 2002). Atlantic herring have been 

documented off the New Jersey coast in waters near Atlantic City (Fowler, Stevenson and Scott 2005). The 

Project Area is designated EFH for Atlantic herring juvenile and adult life-stages (Table 2).  

Larvae: A very long larval stage (4-8 months) allows Atlantic herring to be transported long distances to 

inshore and estuarine waters where, in the spring, they become early stage juveniles through metamorphosis 

(NEFMC 2017). Atlantic herring larvae are observed between August and April, with peak abundances 

generally occurring from September through November (NEFMC 2017). 

Juvenile: Atlantic herring juveniles are found in pelagic and bottom waters that range in depth from 15-135 m, 

at temperatures less than 10°C, and in salinities ranging from 26-32 ppt (Reid et al. 1999). At approximately 40-

50 mm, Atlantic herring larvae metamorphose into juveniles and begin schooling. Juvenile Atlantic herring 

occur year-round in the inland bays of New Jersey and are most abundant from April to June (Stone et al. 

1994). Juvenile Atlantic herring do not migrate seasonally, but instead move to overwintering habitats in 

southern New England and throughout the Middle Atlantic Bight during summer and fall where they stay in 

deep bays or near the bottom in offshore areas (Reid et al. 1999). Zooplankton, including predominantly groups 

of copepods, decapod larvae, barnacle larvae, cladocerans, and pelecypod larvae, are the primary prey of 

juvenile Atlantic herring (Sherman and Perkins 1971). Atlantic herring reach maturity at approximately three 

years of age and approximately 23 cm (O’Brien et al. 1993).  

Adult: Adult Atlantic herring can be found in pelagic and bottom waters ranging in depth from 20-130 m, with 

temperatures less than 10°C, and salinities that are greater than 28 ppt (Reid et al. 1999). Adults can be found 

year round in the inland waters of New Jersey, with peak abundances occurring in January, November, and 

December (Stone et al. 1994). Adult Atlantic herring feed on copepods, euphausiids, decapods, and bivalve 

larvae and are preyed on by short-finned squid, numerous piscivorous fish (cod [Gadus spp.], monkfish 

[Lophius spp.], bluefish, silver hake, striped bass [Morone saxatilis], mackerel, and tuna), elasmobranchs 

(sharks and rays), marine mammals, and seabirds (Sherman and Perkin 1971, Stevenson and Scott 2005, 

Bigelow and Schroeder 1953, Bowman et al. 2000).  

3.4.1.3 Monkfish (Lophius americanus) 

General: Monkfish can be found from Newfoundland to North Carolina, in the Gulf of Mexico, and along the 

coast of Brazil (Collette and Klein-MacPhee 2002). The Project Area is designated EFH for egg, larval, juvenile, 

and adult life-stages (Table 2). 

Egg: The spawning season for monkfish begins in early spring in the Carolinas and continues through early 

fall, with peak spawning occurring May through June, including in the Gulf of Maine (Steimle et al. 1999a). 

Eggs (1.6-1.8 mm in diameter), which are buoyant and float close to the surface, occur in surface waters at 

depths ranging from 15 m to 1,000 m, in temperatures less than 18°C (Martin and Dewry 1978). Egg incubation 

time depends on the temperature and can range from 7 to 100 day at 15°C to 5°C, respectively (Steimle et al. 
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1999a). At approximately 2.5 to 4.5 mm total length (TL2), larvae hatch from eggs and spend 2-3 days in the 

egg veil (Steimle et al. 1999a).  

Larvae: After release from the egg veil, larval monkfish are pelagic occurring at depths of 5 to 1,000 m, in 

water temperatures ranging from 6°C to 20°C (Steimle et al. 1999a). At approximately 5-10 cm TL, larval 

monkfish metamorphose into juveniles and bottom dwellers. However, the habitat(s) in which metamorphosis 

occurs is not well known (Bigelow and Schroeder 1953, Steimle et al. 1999a). Larval monkfish have been 

collected in Northeast Fisheries Science Center (NEFSC) Marine Resources Monitoring, Assessment, and 

Prediction (MARMAP) Program ichthyoplankton surveys along the coast of New Jersey, specifically in May, 

and appear in the New York Bight area in April and June through September (Steimle et al. 1999a). 

Zooplankton (i.e., copepods, crustacean larvae, and chaetognaths) are the primary prey item for larval 

monkfish (Steimle et al. 1999a).  

Juvenile: Juvenile monkfish can be found in sub-tidal benthic habitats with depths between 50-400 m in the 

Mid-Atlantic, 20-400 m in the Gulf of Maine, and a maximum depth of 1,000 m on the continental slope 

(NEFMC 2017). Diverse habitats, including hard sand, pebbles, gravel, broken shells, and soft mud, are critical 

for juvenile monkfish, as well as algae covered rocks that provide shelter (Steimle et al. 1999a). In the Mid-

Atlantic, juvenile monkfish have been predominantly collected at the center of the continental shelf, but have 

also been collected in the shallow, nearshore waters east of Long Island, in the shelf valley of the Hudson 

Canyon, and the perimeter of Georges Bank (NEMFC 2017).  

Adult: Adult monkfish can be found at depths of 1 to 800 m and are associated with varying bottom habitats 

(e.g., hard sand, sand and shell mix, pebbly gravel, and rocks covered in algae), in temperatures that range 

from 0°C to 24°C, with salinities between 29.9 and 36.7 ppt (Steimle et al. 1999a, Richards et al. 2008). 

Opportunistic ambush feeders, adult monkfish feed on a variety of benthic and pelagic fish, such as skates, 

eels, dogfish, sand lance, herring, mackerel, cod, flounders, and hake, as well as invertebrates, such as crabs 

and squid, and sometimes sea birds (Steimle et al. 1999a, Bigelow and Schroeder 1953, Johnson et al. 2008). 

In response to seasonal changes in water temperature, adult monkfish exhibit onshore-offshore migration 

habitats and are found seasonally distributed in the southern Middle Atlantic Bight (Steimle et al. 1999a, 

Richards et al. 2008). From 1968 to 1997, NMFS bottom trawl surveys collected adult (≥43 cm) monkfish off 

the coast of New Jersey; monkfish have also been observed in the waters offshore of Atlantic City (Steimle et 

al. 1999a, Fowler 1952).  

3.4.1.4 Ocean Pout (Macrozoarces americanus) 

General: The ocean pout is a bottom-dwelling, cool-temperate species of fish that utilizes both open and rough 

habitats, feeding on benthic organisms (Steimle et al. 1999d). The distribution of ocean pout is from the Atlantic 

continental shelf of North America between Labrador and the southern Grand Banks and Virginia. Ocean pout 

also occur south of Cape Hatteras in deeper, cooler waters. The Project Area is designated EFH for egg, 

juvenile, and adult life-stages (Table 2).  

Egg: Ocean pout eggs are laid in gelatinous masses in sheltered nests, holes, or rocky crevices. Prior to 

spawning, ocean pout congregate in rocky areas and occupy nesting holds under rocks or in crevices in depths 

less than 100 m (NEFMC 2017). Ocean pout EFH for eggs includes hard bottom habitats on Georges Bank, in 

the Gulf of Maine, and in the Mid-Atlantic Bight, as well as high salinity zones of bays and estuaries. Eggs 

occur at depths less than 100 m on rocky bottom habitats (NEFMC 2017).  

Juvenile: Ocean pout juvenile EFH includes intertidal and subtidal benthic habitats in the Gulf of Maine and on 

the continental shelf north of Cape May, New Jersey, on the southern portion of Georges Bank, and in the high 

 
2Total Length is defined as the measurement taken from the anterior-most part of the fish to the end of the caudal fin rays. 
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salinity zones of a number of bays and estuaries north of Cape Cod. EFH extends to a depth of 120 m and 

occurs on a variety of substrates, including shells, rocks, algae, soft sediments, sand, and gravel (NEFMC 

2017).  

Adult: Ocean pout EFH includes subtidal benthic habitats between 20 and 140 m in the Gulf of Maine, on 

Georges Bank, in coastal and continental shelf waters north of Cape May, New Jersey, and in the high salinity 

zones of bays and estuaries north of Cape Cod. EFH for adult ocean pout includes mud and sand, as well as 

structure forming habitat such as shells, gravel, or boulders (NEFMC 2017).  

3.4.1.5 Pollock (Pollachius pollachius) 

General: Pollock is a bony fish found in the northwest Atlantic, being most common on the Scotian Shelf, 

Georges Bank, in the Great South Channel, and in the Gulf of Maine (Cargnelli et al. 1999c). The Project Area 

is designated EFH for the larval life-stage (Table 2).  

Larvae: The larval pollock stage lasts approximately 3 to 4 months and are commonly found at temperatures of 

3 to 9ºC (Bigelow and Schroeder 1953). Pollock larvae normally occur from the shore out to the 200 m depth 

contour (Cargnelli et al. 1999c). Primary prey of small larvae (4 to 18 mm) are larval copepods (Cargnelli et al. 

1999c). EFH for pollock larvae includes pelagic inshore and offshore habitats in the Gulf of Maine, on Georges 

Bank, and in the Mid-Atlantic region, including Great South Bay (NEFMC 2017).  

3.4.1.6 Red hake (Urophycis chuss) 

General: Red hake can be found from southern Nova Scotia to North Carolina, and historically, the heaviest 

concentrations of red hake were documented from the southwestern area of Georges Bank to the shelf valley 

of the Hudson Canyon (Bigelow and Schroeder 1953, Grosslein and Azarovitz 1982). In the inland waters of 

New Jersey, red hake are rare. However, red hake has been observed in the offshore waters near Atlantic City 

(Stone et al. 1994, Fowler 1952, Fowler 1920). The Project Area is designated EFH for egg, larval, juvenile, 

and adult life-stages (Table 2). 

Egg: Red hake eggs (0.6-1.0 mm in diameter) can be found on the inner continental shelf near the surface due 

to buoyancy, in temperatures less than 10°C, with salinities less than 25 ppt (Steimle et al. 1999b). Although 

not documented in the inland waters of New Jersey, red hake eggs were collected from May to July and 

October to November off the coast of New Jersey in NEFSC MARMAP ichthyoplankton surveys from 1978-

1987 (Steimle et al. 1999c). 

Larvae: Larval stages of red hake can be found in surface waters at depths of 200 m or less, in temperatures 

less than 19°C, with salinities 0.5 ppt or greater (Steimle et al. 1999b). At approximately 2 mm in length, red 

hake larvae hatch and spend the next two months free floating at the surface, generally with debris, 

sargassum, and jellyfish (Steimle et al. 1999c). Red hake larvae distribution is not known to be associated with 

a substrate type and red hake larvae have not been observed in the inland waters of New Jersey (Stone et al. 

1994).  

Juvenile: Once red hake larvae reach 35 to 40 mm in length, they sink to the bottom on fine, silty sand at 

depths approximately 100 m or less, where they take shelter in depressions in the substrate (Bigelow and 

Schroeder 1953, Steimle et al. 1999b). In inshore areas, small red hake juveniles (5-15 cm) are highly 

correlated with eelgrass (Zostera marina) and in deep offshore areas, they can be found frequently hiding in 

sea scallops (Pecten magellanicus) (Steimle et al. 1999b). Structures, shell fragments, and sea scallops  

provide shelter for older juveniles (until red hake are approximately 14 cm in length) found in bottom habitats at 

less than 100 m depth, in water temperatures below 16°C, with salinities between 31-33 ppt (Steimle et al. 

1999b). In the inland waters of New Jersey, red hake juveniles are rare in winter through mid-spring and in the 
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fall (Stone et al. 1994). Juvenile red hake prey on euphausiids, amphipods, decapods, and mysids (Bowman et 

al. 2000).  

Adult: Preferring bottom habitats of sand and mud with depressions, adult red hake can be found in depths 

that range from 30 to 130 m, in water temperatures 12°C or lower, with salinities between 33-34 ppt (Steimle et 

al. 1999b). Adult red hake have not been documented within the inland bays of New Jersey, but were observed 

offshore of Atlantic City (Stone et al. 1994, Fowler 1952, Fowler 1920). At two years of age, red hake reach 

sexual maturity and peak spawning occurs during June and July off Long Island, Georges Bank, and the New 

York Bight (Musick 1969, Perlmutter 1939, Grosslein and Azarovitz 1982). Red hake primarily feed on shrimp, 

small crustaceans, and small fish and red hake predators include striped bass, spiny dogfish, goosefish, white 

hake, silver hake, sea raven, and harbor porpoise (Phocoena phocoena) (Bowman et al. 2000, Steimle et al. 

1999b, Bigelow and Schroeder 1953). 

3.4.1.7 Silver Hake (Merluccius bilinearis) 

General: Silver Hake (a.k.a. Whiting) are found from the Gulf of St. Lawrence to Cape Hatteras, North Carolina 

(Lock and Packer 2004). The areas of highest abundance in the U.S. are the Gulf of Maine, Georges Bank, and 

the Middle Atlantic Bight off Long Island (Lock and Packer 2004). The Project Area contains designated EFH 

for whiting egg, larval, juvenile, and adult life-stages (Table 2).  

Egg and Larvae: Whiting eggs and larvae are found in surface waters of the Gulf of Maine, Georges Bank, the 

continental shelf off southern New England, and the Mid-Atlantic south to Cape Hatteras (NEFMC 2017). EFH 

for whiting eggs includes sea surface temperatures that are below 20°C within water depths between 50 and 

150 m, and juveniles are found within water depths between 50 and 130 m (NEFMC 2017). Eggs can be 

observed all year, but have peak counts from June through October and larvae are observed year round with 

peaks from July through September (NEFMC 2017).  

Juvenile: Juvenile whiting EFH includes bottom habitats of all substrate types in the Mid-Atlantic south to Cape 

Hatteras. Whiting juveniles are found at depths between 20 and 270 m; salinities greater than 20%; and sea 

surface temperatures below 20°C (NEFMC 2017).  

Adult: Adult whiting EFH includes bottom habitats of all substrate types in the Gulf of Maine, on Georges Bank, 

the continental shelf off southern New England, and the middle Atlantic south to Cape Hatteras (NEFMC 2017). 

Adult whiting are generally found at water temperatures below 22°C and at depths between 20 and 270 m 

(NEFMC 2017). Auster et al. (1997) found silver hake were more abundant on silt-sand bottoms containing 

amphipod tubes in the Middle Atlantic Bight. Silver hake were also found on flat sand, sand-wave crests, shell, 

and biogenic depressions within the Mid-Atlantic Bight (Auster et al. 1991).  

3.4.1.8 White Hake (Urophycis enuis) 

General: White hake is a species that is able to tolerate wide temperature ranges and inhabits the continental 

shelf and slope from the Gulf of St. Lawrence to the Middle Atlantic Bight (Chang et al. 1999a). They also 

inhabit estuaries across the continental shelf to the submarine canyons along the upper continental slope and 

the deep, muddy basins the Gulf of Maine (Bigelow and Schroeder 1953). The Project Area contains 

designated EFH for the white hake adult life-stage (Table 2).  

Adult: Adult white hake are demersal and attain a maximum length of 1.4 m and weight up to 22 kg (Chang et 

al. 1999a). Adult white hake prefer fine grained, muddy substrates and are found at temperatures from 6 to 

11ºC in the spring and autumn and most abundance at depths of 50 to 325 m (Chang et al. 1999a). Prey items 

include juveniles of their own species, shrimps, and other crustaceans (Chang et al. 1999a). EFH for white 

hake includes sub-tidal habitats in the Gulf of Maine, including depths greater than 25 m in certain mixed and 
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high salinity zones within bays and estuaries (NEFMC 2017). EFH includes waters between 100 and 400 m in 

the outer gulf, and between 400 and 900 m on the outer continental shelf and slope. EFH occurs on fine-

grained, muddy substrates and in mixed soft and rocky habitats.  

3.4.1.9 Windowpane Flounder (Scophthalmus aquosus) 

General: The range of windowpane flounder is from the Gulf of Saint Lawrence to Florida (Gutherz 1967). In 

New Jersey, windowplane flounder is abundant in the Inland Bays System and offshore near waters near 

Atlantic City (Stone et al., 1994, Chang et al. 1999b). The Project Area contains designated EFH for 

windowpane flounder egg, larval, juvenile, and adult life-stages (Table 2).  

Egg: Windowpane flounder produce buoyant, pelagic eggs that are 1-1.4 mm in diameter (Colton and Marak 

1969). Eggs are found on the continental shelf from Georges Bank to Cape Hatteras and in mixed and high 

salinity zones of coastal bays and estuaries throughout the region.  

Larvae: Larvae are found on the continental shelf from Georges Bank, southern New England, and the middle 

Atlantic down to Cape Hatteras. They are found at depths less than 70 m and are common in the New Jersey 

Inland Bays from May through October (Stone et al. 1994).  

Juvenile: Juvenile windowpane flounder are found in intertidal and sub-tidal benthic habitats in estuarine, 

coastal marine, and continental shelf waters from the Gulf of Maine to northern Florida (NEFMC 2017). EFH for 

juvenile windowpane flounder is identified as extending from the intertidal zone to a maximum depth of 60 m on 

muds and sandy substrates (NEFMC 2017).  

Adult: Adult windowpane flounder are found in the same marine and coastal habitats as juveniles. EFH for 

adult windowpane flounder extends from the intertidal zone to a maximum depth of 60 m on mud and sand 

substrates (NEFMC 2017).  

3.4.1.10 Winter Flounder (Pseudopleuronectes americanus) 

General: The range for winter flounder is from the coastal waters in the Strait of Belle Isle, Newfoundland, 

south to Georgia (Collette and Klein-MacPhee 2002). These economically important flatfish are also found in 

inshore areas from Massachusetts and occur regularly in New Jersey waters (Stone et al. 1994). In New 

Jersey, winter flounder are most abundant off Sandy Hook in the winter and spring and occur less frequently off 

the nearshore coast of southern New Jersey (Wuenschell et al. 2009). The Project Area contains designated 

EFH for winter flounder egg, larval, juvenile, and adult life-stages (Table 2).  

Egg: Winter flounder eggs are approximately 0.7 to 0.9 mm in diameter and deposited in adhesive clusters on 

sand, muddy sand, mud, macroalgae, and gravel bottom substrates (Pereira et al. 1999). Bottom habitats are 

unsuitable if exposed to excessive sedimentation which can reduce hatching success. In the New Jersey Inland 

Bays System, winter flounder eggs are common from January through March (Stone et al. 1994). The preferred 

designation for winter flounder eggs defines EFH as sub-tidal coastal waters from the shoreline to a maximum 

depth of 5 m from Cape Cod to Absecon Inlet, New Jersey.  

Larvae: Winter flounder larvae are found within estuarine, coastal, and continental shelf benthic habitats from 

the Gulf of Maine to Absecon Inlet, as well as in the mixed and high salinity zones of bays and estuaries 

(NEFMC 2017). Larvae hatch in nearshore waters and estuaries or are transported shoreward from offshore 

spawning sites, where they later settle to the bottom as juveniles (NEFMC 2017). As larvae age, they become 

increasingly less buoyant and occupy the lower water column. In New Jersey, winter flounder larvae are 

common in the Inland Bays system from January through April (Stone et al. 1994).  
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Juvenile: Juvenile winter flounder are found within estuarine, coastal, and continental shelf water column 

habitats, as well as the mixed and high salinity zones in New Jersey bays and estuaries (NEFMC 2017). EFH 

for juvenile winter flounder extends from the intertidal zone to a maximum depth of 60 m, and includes a variety 

of bottom types, including mud, sand, rocky substrates with attached macroalgae, tidal wetlands, and eelgrass 

(NEFMC 2017). Young-of-the-year (YOY3) juveniles are found inshore on muddy and sandy sediments within 

eelgrass and macroalgae, in bottom debris, and march creek habitat (NEFMC 2017). Juvenile winter flounder 

generally settle to the bottom in soft-sediments and disperse to coarser-grained substrates as they age.  

Adult: Adult winter flounder are found in estuarine, coastal, and continental shelf benthic habitats from the 

intertidal zone to a maximum depth of 70 m, as well as the mixed and high salinity zones in bays and estuaries 

(NEFMC 2017). EFH for adult winter flounder occurs on muddy and sandy substrates and hard bottom. 

3.4.1.11 Witch Flounder (Glyptocephalus cynoglossus) 

General: The witch flounder is a small-mouthed, right-eyed flounder occurring on both sides of the Atlantic 

Ocean. In U.S. waters, it is common throughout the Gulf of Maine and occurs in deeper areas around Georges 

Bank and along the continental shelf edge to Cape Hatteras, North Carolina. The Project Area contains 

designated EFH for the witch flounder egg, larval, and adult life-stages (Table 2). 

Egg and Larvae: Witch flounder spawning occurs at or near the bottom, with the buoyant eggs rising into the 

water column where egg and larval development occurs (Cargnelli et al. 1999a). Eggs range in diameter from 

0.7 to 1.45 mm and hatching occurs 7 to 8 days following spawning at 7.8 to 9.4ºC (Bigelow and Schroeder 

1953). Resulting larvae measure 3.5 to 5.6 mm in length (Cargnelli et al. 1999a). EFH for both egg and larval 

life stages for witch flounder includes pelagic habitats on the continental shelf throughout the Northeast region 

(NEFMC 2017). Witch flounder eggs have the potential to occur in the Project Area in the water column in April, 

when temperatures are between 4°C to 17°C. 

Adults: Once larvae transition to juveniles, juveniles settle to the ocean bottom. Juveniles are found at 

temperatures ranging from 4°C to 10°C and depths of 75-200 m during the NEFSC trawl survey. Most adults 

were taken at 4°C to 11°C and at depths of 50-200 m. For adults, EFH includes sub-tidal benthic habitats 

between 35 and 400 m in the Gulf of Maine and as deep as 1500 m on the outer continental shelf and slope, 

with mud and muddy sand substrates (NEFMC 2017). 

3.4.1.12 Yellowtail Flounder (Limanda ferruginea) 

General: Yellowtail flounder have a range along the Atlantic coast of North America from Newfoundland to the 

Chesapeake Bay, with the majority located on the western half of Georges Bank, the western Gulf of Maine, 

east of Cape Cod, and southern New England (Collette and Klein-MacPhee 2002). The Project Area contains 

designated EFH for yellowtail flounder egg, larvae, juvenile, and adult life-stages (Table 2).  

Egg: In the northwest Atlantic, spawning occurs from March through August at temperatures of 5-12°C (Fahay 

1983). Yellowtail spawn buoyant, round, pelagic eggs with an average diameter of 0.88 mm and ranging in size 

from 0.79 to 1.01 mm (Johnson et al. 1999). Eggs hatch approximately 5 days after fertilization at temperatures 

of 10-11°C (Bigelow and Schroeder 1953; Hildebrand and Schroeder 1928; Miller et al. 1991). The NEFSC 

MARMAP ichthyoplankton surveys occurred within the Project Area. The survey collected yellowtail flounder 

eggs from 1977-1987 and found that most eggs were collected in water from 10 to 170 m deep and most 

frequently caught between 30 and 90 m. Densities near the Project Area in March and April were 1 to < 10 

 
3Young-of-the-year are fish produced in one reproductive year. Small fish, hatched from eggs spawning in the current year, are 
considered young-of-year or age 0. 
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eggs per 10 m2. EFH for yellowtail flounder includes coastal and continental shelf habitats in the Gulf of Maine, 

on Georges Bank, and in the Mid-Atlantic region. 

Larvae: Hatching times for yellowtail flounder larvae range from 14.5 days at 4°C to 4.5 days at 14°C 

(Yevseyenko and Nevinsky 1981; Walsh 1992). Larvae hatch at lengths of 2.0-3.5 TL and do not become 

benthic until reaching approximately 14 mm standard length (Johnson et al. 1999). NEFSC MARMAP 

ichthoplankton surveys from 1978-1987 collected in April to June near the Project Area identified densities from 

1 to < 10 to 10 to < 100 larvae per 10 m2. EFH for yellowtail flounder includes coastal marine and continental 

shelf habitats in the Gulf of Maine, and from Georges Bank to Cape Hatteras. 

Juvenile: Juveniles are found in waters 5 to 75 m at temperatures ranging from 9°C to 13°C (Johnson et al. 

1999). Yellowtail flounder larvae occur in the water column briefly before entering the juvenile stage at 

approximately 11.6-16 mm standard length (SL)4 (Johnson et al. 1999). EFH for juveniles includes sub-tidal 

benthic habitats in coastal waters in the Gulf of Maine and on the continental shelf on Georges Bank and in the 

Mid-Atlantic. In the Mid-Atlantic, juveniles settle to the bottom of the continental shelf consisting of sandy 

substrates at depths of 40-70 m. 

Adult: Yellowtail flounder adults reach a maximum size of 50 cm and are generally found at depths between 37 

and 73 m (Johnson et al. 1999). The diet of yellowtail flounder consists of benthic macrofauna, including 

amphipods (Unicola inermis, Ericthonius fasciatus, Ampelisca agassizi), polychaetes (Chone infondibuliformis, 

Nephtys incise), and sand dollars (Echinarachius parma). Yellowtail flounder are preyed on by spiny dogfish, 

winter skate, Atlantic cod, Atlantic halibut (Hippoglossus hippoglossus), fourspot flounder (Hippoglossina 

oblonga), goosefish, little skate (Leucoraja erinacea), smooth skate (Dipturus innominatus), silver hake, 

bluefish, and sea raven. The EFH for adult yellowtail flounder has been identified as sub-tidal benthic habitats 

in coastal waters in the Gulf of Maine and on the continental shelf on Georges Bank and in the Mid-Atlantic, 

including high salinity zones of bays and estuaries. EFH consists of substrate made of sand and sand with 

mud, shell hash, gravel, and rocks at depths between 25 and 90 m. 

3.4.2 Mid-Atlantic Finfish Species 

3.4.2.1 Atlantic Butterfish (Peprilus triacanthus) 

General: Atlantic butterfish is a demersal/pelagic species ranging from the Gulf of St. Lawrence south to 

Florida, but is most abundant from the Gulf of Maine to Cape Hatteras (Bigelow and Schroeder 1953, Overholtz 

2006). Butterfish are found in the Mid-Atlantic shelf in the summer and autumn, but migrate to the edge of the 

continental shelf where they aggregate in response to seasonal cooling of water temperatures (Grosslein and 

Azarovitz 1982). The Project Area is designated EFH for egg, larval, juvenile, and adult life-stages (Table 2). 

Eggs: Atlantic butterfish are broadcast spawners that spawn primarily in the evening or at night (Cross et al. 

1999). Butterfish eggs are buoyant, transparent and have a diameter of 0.68-0.82 mm, with an incubation 

period of about 48 hours at 18ºC (Cross et al. 1999). Spawning may occur in the upper part of the water 

column and eggs were found between 0 to 4 m at night in the Middle Atlantic Bight than during the day (Kendall 

and Naplin (1981). EFH for butterfish eggs is pelagic habitats in inshore estuaries and embayments from 

Massachusetts Bay to the south shore of Long Island, New York, in Chesapeake Bay, and on the continental 

shelf and slope, primarily from Georges Bank to Cape Hatteras, North Carolina. EFH for Atlantic butterfish eggs 

is generally over bottom depths of 1,500 m or less (Mid-Atlantic Fishery Management Council (MAFMC) 2011). 

Larvae: Atlantic butterfish larvae are generally found over bottom depths between 41 and 350 meters (m) 

where average temperatures are 8.5°C to 21.5°C in the upper water column (<200 m) (Cross et al. 1999). The 

 
4 Standard length is defined as the measurement take from the tip of the lower jaw to the posterior end of the hypural bone 
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size of Atlantic butterfish larvae ranges from 2.6 to 16 mm SL with metamorphosis occurring gradually (Able 

and Fahay 1998). Butterfish larvae begin taking on the characteristics of adults (i.e., thin, deep body) at 

approximately 6 mm SL, and at 15-16 mm SL they have a forked tail (Martin and Drewry 1978, Horn 1970, Ditty 

and Truesdale 1983). Between 10-15 mm, Atlantic butterfish are free swimming and generally move 

independent of currents (Martin and Drewry 1978). Larval Atlantic butterfish are believed to participate in 

diurnal vertical migrations; however, more larvae have been collected in the water column between 0-4 m at 

night than during the day (Kendall and Naplin 1981).  

Juvenile: Small juvenile butterfish (less than 30 mm) are surface-dwelling, forming loose schools in association 

with flotsam and large jellyfish to avoid predation from larger fish (Cross et al. 1999, Mansueti 1963, Bigelow 

and Schroeder 1953). Larger juvenile butterfish (>30 mm) are found over sand and muddy substrate at depths 

between 10-365 m in water temperatures that range between 3-28°C (Stone at el. 1994, Cross et al. 1999). 

Juvenile butterfish are common in the inland bays of New Jersey from June through October and have been 

documented in trawl surveys conducted along the New Jersey coast (Stone et al. 1994, Cross et al. 1999). 

Sexual maturity of butterfish begins at age 1 and all fish are mature by age 2 (DuPaul and McEachran 1973). 

Butterfish prey on predominantly pelagic species such as thaliaceans, ctenophores, mollusks, small fish, squid 

(Decappodiformes), crustaceans, and benthic polychaetes. Their predators include several species of fish such 

as  silver hake (Merluccius bilinearis), bluefish (Pomatomus saltatrix), goosefish (Lophiidae spp.), weakfish 

(Cynoscion regalis), sharks (Selachimorpha), swordfish (Xiphias gladius) and long-finned squid (Loligo forbesi) 

(Cross et al. 1999, Bowman et al. 2000, Rountree 1999). 

Adult: Adult Atlantic butterfish are primarily found at bottom depths between 10 m and 250 m where water 

temperatures are between 4.5°C and 27.5 °C and salinities are above 5 parts per thousand (ppt) (Cross et al. 

1999). Spawning generally occurs at water temperatures over 15°C (Cross et al. 1999). Adult butterfish prey on 

predominantly planktonic species, including squids and fishes (Cross et al. 1999). From 1974 to 2008, the 

Atlantic butterfish stock, which is managed as a single stock by the Mid-Atlantic Fishery Management Council 

under the Atlantic Mackerel, Squid, and Butterfish Fishery Management Plan, declined (Overholtz 2006, 

NEFSC 2010). Butterfish spawning and recruit biomasses were highly variable during that time period and 

have continued to decline despite very low relative mortality to natural mortality for over 20 years (NEFSC 

2010). Since the butterfish is a short-lived species that matures early, and has a high natural mortality rate, 

butterfish spawning biomass is highly dependent on recruitment; the cause of the poor recruitment rates is 

unknown currently (NEFSC 2010). Since 1985, Atlantic butterfish landings have declined and since 2002, 

butterfish have been primarily landed as bycatch in the small-mesh bottom trawl fishery for squid (NEFSC 

2010). Over the last twenty years, fisheries targeting other species comprised more than half the total landings 

of butterfish (NEFSC 2010). Commercial landings in the U.S. peaked in 1984 and recreational landings are 

negligible (Overholtz 2006, NEFSC 2010). New Jersey commercial butterfish landings reached a 59-year 

(1950-2009) record low in 2009 (NMFS 2010). 

3.4.2.2 Atlantic mackerel (Scomber scombrus) 

General: Atlantic mackerel is a pelagic, schooling species that can be found from the Gulf of St. Lawrence to 

Cape Lookout, North Carolina (MAFMC 2011, Studholme et al. 1999). The Project Area is designated EFH for 

Atlantic mackerel egg, larval, juvenile, and adult life-stages (Table 2).  

Egg: Atlantic mackerel eggs are pelagic and spherical and can generally be found over bottom depths of less 

than 100 m when temperatures in the upper 15 m of the water column average 6.5 to 12.5°C (Berrien 1975, 

Studholme et al. 1999). Atlantic mackerel eggs have one oil globule and have an average diameter of 1.08 to 

1.20 mm. However, sampling in the Gulf of St. Lawrence indicates that egg size has decreased in response to 

ambient temperatures over time (Berrien 1975, Ware 1977)    
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Larvae: Atlantic mackerel larvae can generally be found over bottom depths ranging between 10-130 m, in 

temperatures ranging from 6°C to 22°C, with the largest portion observed in temperatures between 8-13°C  

(Studholme et al. 1999). Mackerel larvae measure approximately 3.1-3.3 mm SL at hatching, which occurs 

between 90 and 120 hours post-fertilization in average water temperature of 13.8°C (Sette 1943, Bigelow and 

Schroeder 1953, Colton and Marak 1969, Berrien 1975, Ware and Lambert 1985, Scott and Scott 1988). 

Metamorphosis occurs rapidly for Atlantic mackerel larvae, likely increasing successful capture of prey and 

avoidance of predation (Sette 1943, Ware and Lambert 1985). Mackerel larvae (<13 mm) were collected in 

NEFSC MARMAP ichthyoplankton surveys from waters off Chesapeake Bay to the Gulf of Maine, with peak 

abundances offshore of Delaware Bay to Massachusetts Bay in inshore waters to the seaward limits 

(Studholme et al. 1999). 

Juveniles and Adults: Atlantic mackerel juveniles can generally be found over bottom depths that range from 

the surface to 340 m, in temperatures between 4°C and 22°C (Studholme et al. 1999). Juveniles collected in 

Hudson-Raritan estuary of New York and New Jersey were found at depths between 4.9-9.8 m, in 

temperatures that ranged from 17.6 to 21.7, with salinities of 26.1-28.9 ppt (Studholme et al. 1999). At 

approximately 30-50 mm, post-larvae begin to exhibit swimming and schooling behavior, and within 

approximately two months juveniles reach a length of 50 mm at which time they resemble adults (Sette 1943, 

Bigelow and Schroeder 1953, Anderson and Paciorkowski 1980, Berrien 1982). Juvenile Atlantic mackerel tend 

to have similar distribution patterns as adult Atlantic mackerel. However, juveniles have been collected in near 

coastal waters in the Mid-Atlantic Bight and southern New England, particularly in the fall (Studholme et al. 

1999). The diet of Atlantic mackerel juveniles consists primarily of small crustaceans, larval fish, and other 

pelagic organisms (Studholme et al. 1999). EFH for juveniles and adults is pelagic habitats in inshore estuaries 

and embayments from Passamaquoddy Bay and Penobscot Bay, Maine to the Hudson River, in the Gulf of 

Maine, and on the continental shelf from Georges Bank to Cape Hatteras, North Carolina.  

3.4.2.3 Black Sea Bass (Centropristis striata) 

General: Black sea bass is a pelagic, warm temperate species that can be found in the western Atlantic, 

ranging from southern Nova Scotia and the Bay of Fundy to southern Florida (Drohan et al. 2007). Black sea 

bass are found in an array of complex, structured habitats, including reefs, shipwrecks, and lobster pots along 

the continental shelf (Steimle et al. 1999c). YOY are generally found in estuarine habitats with structural 

complexity (Drohan et al. 2007). The Project Area is designated EFH for the larval, juvenile, and adult life-

stages (Table 2). 

Larvae:  Black sea bass larvae was collected at temperatures ranging between 11-26°C and depths ranging 

from 10 m to 2,000 m in NEFSC MARMAP ichthyoplankton surveys (Drohan et al. 2007). At approximately 1.5-

2.1 mm TL, larval black sea bass hatch from eggs (Kendall 1972, Fahay 1983, Able et al. 1995). Black sea 

bass larval growth and development is directly correlated with temperature (Drohan et al. 2007). Based on 

NEFSC MARMAP surveys, the peak abundance for black sea bass larvae in the Mid-Atlantic were in the 

months of July through September, with the highest density collected in August (Drohan et al. 2007). 

Historically, larvae have been collected close to shore on the continental shelf, but rarely in estuaries (Drohan 

et al. 2007). Black sea bass larvae feed on microalgae and zooplankton (Tucker 1989).  

Juvenile: Black sea bass juveniles can be found in demersal waters over the continental shelf and in estuaries, 

in temperatures greater than 6°C with salinities greater than 18 ppt (Steimle et al. 1999c). Juvenile black sea 

bass are associated with structured habitats. YOY juveniles are frequently collected within large amounts of 

shell hash (Able and Fahey 2010). In the summer, juvenile sea bass are found in estuarine nursery areas 

following settlement in coastal areas. However, due to declining water temperature, older juveniles will migrate 

seasonally to nearshore habitats in the spring through fall, and outer coastal areas at depths of 30 to 128 m in 
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winter (Nichols and Breder 1927, Hales and Abe 2001). Black sea bass juveniles can be found in the inland 

bays of New Jersey from April through December, but are most abundant May through September. Benthic and 

epibenthic invertebrates (i.e., amphipods, isopods, and small crabs) and small fish dominate the diets for 

juvenile black sea bass (Drohan et al. 2007, Bowman et al. 2000). 

Adult: Black sea bass adults can be found in demersal waters over the continental shelf and in estuaries, in 

temperatures greater than 6°C and salinities greater than 18 ppt (Steimle et al. 1999c). Adult black sea bass 

can be found in the inland bays of New Jersey May through December, with peak abundances occurring from 

June through September (Stone et al. 1994). Winter habitats tend to be up to 150 m deeper than shelf areas 

occupied in the summer, and black sea bass are known to migrate north and south along the shelf break 

relatively quickly (Moser and Shepherd 2009). Black sea bass become more piscivorous as they mature 

(between one and four years of age) and in the Mid-Atlantic, feed primarily on crustaceans (Cancer irroratus 

and Meganyctiphanes norvegica) and small fish, as well as polychaetes and mollusks (Grosslein and 

Azarovitch 1982, Steimle et al. 1999c, Bowman et al. 2000, Byron and Link 2010). Northern populations of 

adult sea bass located primarily between Chesapeake Bay and Montauk, New York, spawn during summer 

months in water 18 to 44 m (Musick and Mercer 1977). 

3.4.2.4 Bluefish (Pomatomus saltatrix) 

General: Bluefish are a coastal migratory pelagic species that can be found in inshore and offshore temperate 

and warm temperate waters of the continental shelf, ranging from Nova Scotia to Florida, as well as the Gulf of 

Mexico from Florida to Texas (Bigelow and Schroeder 1953, Briggs 1960). In mid-to-late May, bluefish, 

traveling in large schools of like-size fish, migrate into Mid-Atlantic waters, returning to deeper offshore waters 

of southeastern Florida in November (Grosslein and Azarovitz 1982, Stone et al. 1994). The Project Area is 

designated EFH for egg, larval, juvenile, and adult life-stages (Table 2). 

Egg: Bluefish eggs (0.8-1.2 mm) are found in mid-shelf waters ranging from 30 to 70 m in southern New 

England to Cape Hatteras, in temperatures ranging from 18°C to 22°C, with salinities greater than 31 ppt 

(Hardy 1978, Fahay et al. 1999). The incubation times for bluefish eggs varies with temperature with egg 

hatching generally occurring within 46 to 48 hours at temperatures ranging between 18°C to 22.2°C (Deuel et 

al. 1966, Hardy 1978). Bluefish eggs are not found in estuarine waters and have not been observed in the 

inland bays of New Jersey. However, from 1978-1987, bluefish eggs were collected along the coast of New 

Jersey in the month of July in ichthyoplankton surveys conducted by the NEFSC for the MARMAP (Stone et al. 

1994, Fahay et al. 1999).  

Larvae: Bluefish larvae are found in oceanic waters in temperatures of 18°C, with salinities of greater than 30 

ppt (Able and Fahay 1998, Shepherd and Packer 2006). Larval bluefish are 2-2.4 mm when they hatch 

(Shepherd and Packer 2006). Bluefish spend their larval stage at no deeper than 15 m in the water column, are 

most concentrated at 4 m during the day, and are equally distributed between 4 m and the surface at night 

(Kendall and Naplin 1981). Bluefish larvae are transported across the shelf to estuarine nurseries via active 

migration presumably facilitated by oceanographic features (i.e., warm-core ring streamers and Gulf Stream 

filaments) or Eckman transport (active or passive), which is critical for recruitment success (Hare et al. 2001, 

Munch and Conover 2000). Bluefish larvae consume primarily copepods (Shepherd and Packer 2006).  

Juvenile: Juvenile bluefish are found in pelagic, nearshore areas and estuaries in temperatures between 19°C 

and 24°C, with salinities that range from 23 to 36 ppt (Shepherd and Packer 2006). In North Atlantic estuaries, 

bluefish juveniles are typically found March through December and associated with sand, mud, clay, 

submerged aquatic vegetation (Ulva and Zostera) beds and bottom habitats (Fucus spp; Nelson et al. 1991, 

Jury et al. 1994, Stone et al. 1994, Fahay et al. 1999). Bluefish juveniles are found in the inland waters of New 

Jersey from May through November, with peak abundances observed from June through October (Stone et al. 
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1994). Sexual maturity of bluefish juveniles occurs at two years of age (Stone et al. 1994). Locally abundant 

macroinvertebrates (including Neomysis spp., Crangon spp., Nereis spp., and squid) and fish (including bay 

anchovy [Anchoa mitchilli], round herring, Atlantic silverside, and butterfish) make up the diet of juvenile 

bluefish (Friedland et al. 1988, Buckel et al. 1999, Bowman et al. 2000, Shepherd and Packer 2006).  

Adult: Bluefish adults can be found in oceanic, nearshore, and continental shelf waters and prefer 

temperatures above 14-16°C and salinities above 25 ppt (Fahay et al. 1999). Adult bluefish are observed in the 

inland bays of New Jersey from May through October and are not associated with a specific substrate (Stone et 

al. 1994). The species migrates extensively and is distributed based on season and size of the individuals 

within the schools (Shepherd and Packer 2006). There are two predominant spawning areas on the east coast 

for bluefish adults: one during the spring that is located offshore from southern Florida to North Carolina and 

the other during summer in the Middle Atlantic Bight (Wilk 1982). Adult bluefish prey on schooling species such 

as bay anchovy, butterfish, round herring, and squid and their primary predators include tuna, billfish, and 

sharks (specifically shortfin mako [Isurus oxyrinchus]) (Buckel et al. 1999 Bowman et al. 2000, Fahay et al. 

1999, Chase 2002).  

3.4.2.5 Scup (Stenotomus chrysops) 

General: Scup is a demersal species that can be found from the Bay of Fundy and Sable Island, Nova Scotia 

to Florida, but are most common from Massachusetts to South Carolina, with a winter distribution that ranges 

from approximately New Jersey to Cape Hatteras in waters 36-146 m deep and a summer distribution that 

ranges from southern New England to Mid-Atlantic coasts (Bigelow and Schroeder 1953, Collette and Klein-

MacPhee 2002, Grosslein and Azarovitz 1982, MAFMC 1998). The Project Area is designated EFH for juvenile 

and adult life-stages (Table 2). 

Juvenile: Scup juveniles (18-19 mm TL or greater) school in demersal waters over the continental shelf and 

inshore estuaries with salinities of 15 ppt or greater and prefer diverse habitats, including mud, sand, mussel 

beds, and eelgrass (Steimle et al. 1999d). Juvenile scup have been reported in inland bays of New Jersey and 

are most abundant from June through October (Stone et al. 1994, Able and Fahey 2010). In the Great Bay-

Little Egg Harbor estuary in New Jersey, juveniles have been found to occupy various substrates, but are most 

common on unstructured bottom habitat at 3 to 5 m depth (Able and Fahey 2010). Scup reach sexual maturity 

by two years of age and their diet shifts gradually, from small pelagic crustaceans (copepods) to a variety of 

benthic organisms, based on size (Steimle et al. 2000, Bigelow and Schroeder 1953).  

Adult: Adult scup prefer nearshore habitats within close proximity to large bays during the summer that are 

deeper than 1.8 to 3.7 m, with salinities greater than 15 ppt (Bigelow and Schroeder 1953, Steimle et al. 

1999d). In early May, scup adults can be found off the coast of New Jersey and have been reported offshore of 

Atlantic City from June through October, but are rarely observed in inland bays of New Jersey (Grosslein and 

Azarovitz 1982, Stone et al. 1994, Fowler 1952, Fowler 1920). Scup are bottom feeders, preying on 

crustaceans, polychaetes, hydroids, sand dollars, squid, and small fish, and can be found in a variety of 

habitats, including smooth to rocky bottoms and mixed sand and mud sediments that allow scup to forage on 

small benthic invertebrates (Bigelow and Schroeder 1953, Bowman et al. 2000). Spawning takes place for Mid-

Bight scup from May to August along the inner continental shelf of southern New England and the Bays of New 

York, with peak spawning occurring from June through July. No spawning has been observed south of 

Barnegat Bay, New Jersey or within inland waters of New Jersey (Steimle et al. 1999d, Grosslein and Azarovitz 

1982). 
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3.4.2.6 Summer Flounder (Paralichthys dentatus) 

General: Summer flounder is a demersal, left-sided flatfish that is distributed from Georges Bank to South 

Carolina and Florida, and is concentrated in the Middle Atlantic Bight from Cape Cod to Cape Hatteras 

(Bigelow and Schroeder 1953, Collette and Klein-MacPhee 2002, Packer et al. 1999). The Project Area is 

designated EFH for egg, larval, juvenile, and adult life-stages (Table 2).  

Egg: Summer flounder eggs, which are transparent and spherical, can be found in pelagic waters at depths 

between 10-110 m, in temperatures ranging from 9°C to 23°C (Packer et al. 1999). The Development of 

summer flounder eggs is directly related to temperature, with growth rates increasing as temperature increases 

(Packet et al. 1999). While summer flounder eggs have not been recorded within the inland bays of New 

Jersey, eggs were collected in NEFSC MARMAP 1978-1987 ichthyoplankton surveys in October along the 

coast of New Jersey (Packer et al. 1999).  

Larvae: After hatching, at approximately 3 mm in length, summer flounder larvae remain in the water column at 

depths of 10-70 m, in temperatures ranging between 0°C and 23°C, with salinities 35 ppt or less before settling 

to the bottom (Marin and Drewry 1978, Colton and Marak 1969,  Packer et al. 1999). Larval and post-larval 

summer flounder migrate to shallower areas in inshore coastal and estuarine habitats where they 

metamorphose (at approximately 8-18 mm SL) into juveniles that will bury into sandy bottom substrate (Packet 

al. 1999, Keefe and Albe 1994). The primary prey for summer flounder larvae includes zooplankton and small 

crustaceans (Packer et al. 1999). Summer flounder larvae are observed within inland New Jersey waters, albeit 

rarely, from January to May, and October to December; in the New York Bight, summer flounder larvae have 

peak abundances from October through December (Stone et al. 1994, Packer et al. 1999). 

Juvenile: Summer flounder juveniles can be found in a variety of estuarine, soft-bottom habitats (i.e., mud 

flats, seagrass beds, marsh creeks, and open bays) with water temperatures 11°C or greater and salinities 

ranging from 10 to 30 ppt (Packer et al. 1999, Deubler and White 1962). Present year round in the inland 

waters of New Jersey, summer flounder juveniles are most abundant from May through September (Stone et 

al. 1994). Juvenile summer flounder are generalists when it comes to diet, feeding primarily on benthic 

invertebrates and then, fish, as individuals grow in size (Bowman et al. 2000, Packer et al. 1999).  

Adult: In the summer, adult summer flounder can be found in demersal waters over the continental shelf and 

on sandy or muddy bottoms of inshore estuaries at depths of 0 to 25 m in an extensive range of salinities, 

whereas, in winter, adult summer flounder are found offshore at depths between 75-150 m (Packer et al. 1999, 

Grosslein and Azarovitz 1982). NMFS has designated habitat area of particular concern (HAPC) for juvenile 

and adult summer flounder, which includes all native species of macroalgae, seagrasses, and freshwater and 

tidal macrophytes in any size bed within EFH. Adult summer flounder are most common in the inland waters of 

New Jersey from May to September (Stone et al. 1994). The diet of adult summer flounder includes a variety of 

smaller fish (i.e., windowpane [Scophthalmus aquosus], winter flounder [Pseudopleuronectes americanus], 

northern pipefish [Syngnathus fuscus], Atlantic menhaden [Brevoortia tyrannus], bay anchovy, red hake, silver 

hake, scup, Atlantic silverside, American sand lance [Ammodytes americanus], bluefish, weakfish, and 

mummichog [Fundulus heteroclitus]), squids, crabs, shrimp, small mollusks, worms, and sand dollars (Bowman 

et al. 2000, Packer et al. 1999). Adult summer flounder predators include large sharks, rays, and goosefish 

(Bigelow and Schroeder 1953). 

HAPC: HAPC for summer flounder includes all native species of macroalgae, seagrasses, and freshwater and 

tidal macrophytes in any size bed, as well as loose aggregations, within adult and juvenile summer flounder 

EFH (MAFMC 2016).  
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3.4.3 Invertebrate Species 

3.4.3.1 Atlantic Sea Scallop (Placopecten magellanicus) 

General: The Atlantic sea scallop is a commercially important marine bivalve that is present from the Gulf of St. 

Lawrence to Cape Hatteras, North Carolina (Hart and Chute 2004). Atlantic sea scallops generally inhabit 

waters less than 20°C and depths of 20 to 80 m in the Mid-Atlantic. In federal waters, the Atlantic sea scallop is 

managed by the New England Fishery Management Council. The Project Area is designated EFH for egg, 

larval, juvenile, and adult life-stages (Table 2). 

Egg: Atlantic sea scallop eggs are found in benthic habitats as they are denser than seawater and remain on 

the seafloor until the larval stage (Hart and Chute 2004). Eggs do not travel far from the adults and are found in 

the general vicinity of adult scallops. Spawning occurs from summer to fall, with spawning occurring earlier in 

the southern portion of their range. EFH for Atlantic sea scallop eggs occurs in benthic habitats in inshore 

areas and on the continental shelf. 

Larvae: Larvae of Atlantic sea scallops develop in stages. Scallop larvae are pelagic for one to two months, 

until they settle on the seafloor once they grow a shell height of approximately 0.25 mm (Posgay 1953, Hart 

and Chute 2004). Larvae typically become benthic in the late fall or early winter and are known as “spat” once 

settled. They also have the ability to attach to substrates such as shell fragments, plants, and animals. 

Attachment to a hard surface is thought to enhance survival rates of larval scallops. EFH for larvae is benthic 

and water column habitat inshore and offshore. 

Juvenile: Juvenile Atlantic sea scallops have a shell height between 5 and 12 mm and inhabit depths of 18 to 

110 meters (Hart and Chute 2004). Maximum survival of juveniles occurs in waters 1.2 to 15°C and above a 

salinity of 25 ppt. Juveniles detach from the substrate they attached to as larvae and prefer gravel, but typically 

occur in sand, gravel, or mixed substrate habitats. Juvenile Atlantic sea scallops are free swimming and more 

mobile than adults but can only swim for short distances when disturbed or threatened. However, when 

swimming they may be transported by currents. EFH for juveniles includes benthic habitat in the Gulf of Maine, 

on Georges Bank, and the Mid-Atlantic between 18 and 110 m depth.  

Adult: Adult Atlantic sea scallops typically have the same benthic habitat and are found at the same water 

depth as juveniles (Hart and Chute 2004). Adults are most common on firm sandy bottom habitats, gravel, 

shell, or rock substrates. In the Mid-Atlantic, adults primarily inhabit depths between 45 and 75 m. Adults 

aggregate in groups called beds and are essentially immobile at this life stage. Adults prefer water 

temperatures between 10 and 15°C with full strength seawater with bottom currents less than half a knot, which 

would otherwise inhibit suspension feeding. Adults become sexually mature around two years old, but 

significant egg production does not occur until scallops reach approximately four years old. While spawning 

generally occurs from late summer to fall, biannual spawning in spring and fall south of Hudson Canyon has 

been documented (DuPaul et al. 1989, Schmitzer et al. 1991, Davidson et al. 1993). EFH for adult Atlantic sea 

scallops includes sand and gravel substrates between 18 and 110 m depth.  

3.4.3.2 Longfin Inshore Squid (Loligo pealeii) 

General: The longfin inshore squid is a pelagic, schooling species that can be found from Newfoundland to the 

Gulf of Venezuela and is considered a commercially important species from Georges Bank to Cape Hatteras 

(Cargnelli et al. 1999b). Longfin inshore squid are known to migrate seasonally, moving south and offshore in 

the late fall and wintering on the continental shelf edge; as temperatures increase seasonally, this species 

moves inshore and north (Cargnelli et al. 1999b). The Project Area is designated EFH for egg, larval, juvenile, 

and adult life-stages (Table 2). 
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